Transmission of cytotoxic T cell escape variants and the timing and frequency of CTL-mediated viral escape following acute HIV-1 infection can profoundly influence disease course, but comprehensive analysis of CTL epitopes restricted by protective HLA class I alleles is lacking. We evaluated the transmission of CTL immune escape variants and immune selection over one-year following acute HIV-1 infection for epitopes restricted by the B\*7 supertype and protective HLA-B\*57 and HLA-B\*58: 01 alleles. HIV-1 uninfected women were screened twice weekly for HIV-1 RNA by finger prick blood draw. Six females were identified possessing the HLA-B\*7 supertype \[HLA-B\*07 (*n* = 2), HLA-B\*39: 01 (*n* = 2), HLA-B\*42: 01 (*n* = 1), and HLA-B\*42: 02 (*n* = 1)\] while six women possessed the protective HLA-B\*57: 02 (*n* = 1) and HLA-B\*58: 01 (*n* = 5) class I alleles. Plasma samples were available at baseline (Fiebig I--III) and at two to six subsequent time points thereafter over one year of infection. Deep sequencing of near full-length HIV-1 genomes was performed using the Illumina MiSeq platform. Amplicons were molecularly bar-coded, pooled, and sequenced resulting in \>250-fold coverage. A subset of limiting-dilution full-length HIV-1 genome amplicons were also sequenced by PacBio at ∼1,000-fold coverage. Sequence analysis was performed using Geneious v8.1.8 (Biomatters Ltd). In transmitted/founder viruses, the four known Gag CTL epitopes presented by HLA-B\*57/B\*58: 01 were wildtype in two of the six participants, with the remaining four participants showing evidence of CTL-mediated pre-adaptation in at least one epitope. By one-year post-infection, de novo CTL-mediated selection was observed in all six subjects, but never in all four epitopes. About five of six participants experienced escape within the immunodominant TW10 epitope. Of the five known Gag epitopes presented by the HLA-B\*7 supertype, all six participants showed evidence of a CTL variant in at least three epitopes within the transmitted virus sequence. The TL9 epitope remained wild type in five of six participants with no evidence of CTL escape up to one-year post-infection. Transmitted escape variants remained virtually unchanged throughout the follow up period except in one participant who showed evidence of slow reversion in the HLA-B\*57/58 ISW9 epitope. Deep sequencing reveals extensive transmission of pre-adapted CTL variants and slow immune selection within immunodominant epitopes restricted by protective HLA class I alleles.
